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An orthodontic bracket includes an arch- 
wire slot with mesial and distal end sections that 
present archwire relief areas. The bracket also 
includes a latch movable between a slot-open 
position in order to enable insertion or removal 
of an archwire, and a slot-closed position in or- 
der to retain an archwire in the archwire slot. 
The bracket includes at least one flange that ex- 
tends along at least a portion of the mesial and 
distal archwire end sections and over a portion 
of the latch in order to provide enhanced rota- 
tional control over the underlying tooth without 
undue deformation of the latch. 




NSDOCID: <WO 0O57B09A1_l_> 



FOR THE PURPOSES OF INFORMATION ONLY 
Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


AM 


Armenia 


Ff 


Finland 


LT 


AT 


Austria 


FR 


France 


LU 


All 


Australia 


GA 


Gabon 


LV 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


BB 


Barbados 


GH 


Ghana 


MG 


BE 


Belgium 


GN 


Guinea 


MK 


BF 


Burkina Faso 


GR 


Greece 


BG 


Bulgaria 


HU 


Hungary 


ML 


BJ 


Benin 


IE 


Ireland 


MN 


BR 


Brazil 


IL 


Israel 


MR 


BY 


Belarus 


IS 


Iceland 


MW 


CA 


Canada 


IT 


Italy 


MX 


CF 


Central African Republic 


JP 


Japan 


NE 


CG 


Congo 


KE 


Kenya 


NL 


CM 


Switzerland 


KG 


Kyrgyzstan 


NO 


CI 


Cdte d 'I voire 


KP 


Democratic People's 


NZ 


CM 


Cameroon 




Republic of Korea 


PL 


CN 


China 


KR 


Republic of Korea 


PT 


CU 


Cuba 


KZ 


Kazakstan 


RO 


cz 


Czech Republic 


LC 


Saint Lucia 


RU 


DE 


Germany 


U 


Liechtenstein 


SD 


DK 


Denmark 


LK 


Sri Lanka 


SE 


EE 


Estonia 


LR 


Liberia 


SG 



Lesotho 


SI 


Slovenia 


Lithuania 


SK 


Slovakia 


Luxembourg 


SN 


Senegal 


Latvia 


SZ 


Swaziland 


Monaco 


TD 


Chad 


Republic of Moldova 


TG 


Togo 


Madagascar 


TJ 


Tajikistan 


The former Yugoslav 


TM 


Turkmenistan 


Republic of Macedonia 


TR 


Turkey 


Mali 


TT 


Trinidad and Tobago 


Mongolia 


UA 


Ukraine 


Mauritania 


UG 


Uganda 


Malawi 


US 


United States of America 


Mexico 


UZ 


Uzbekistan 


Niger 


VN 


Viet Nam 


Netherlands 


YU 


Yugoslavia 


Norway 


ZW 


Zimbabwe 



New Zealand 
Poland 
Portugal 
Romania 

Russian Federation 

Sudan 

Sweden 

Singapore 



SDOCID: <WO__0057809A1J_> 



_ PCT/US99/16945 

WO 00/57809 



SELF-LI G ATIN G ORTHODONTIC BRACKET WITH 
ENHANCED ROTATION CONTROL 

5 Rnr-.k pround of the In vention 

1 Field o f the. Invention 

The present invention broadly relates to brackets used in orthodontic treatment. 
1 0 More specifically, the present invention concerns orthodontic brackets that have a latch for 
releasably retaining an archwire in an archwire slot of the brackets. 

2 Description o f thp, R elated Art 

1 5 Orthodontic therapy is a specialized type of treatment within the field of dentistry, 

and involves movement of malpositioned teeth to orthodontically correct locations. 
Orthodontic treatment often improves the patient's occlusion and typically enhances the 
aesthetic appearance of the teeth. 

Many types of orthodontic treatment programs involve the use of a set of tiny 
20 appliances and wires that are commonly known collectively as "braces" . During such 

treatment programs, small appliances known as brackets are fixed to the patient's anterior, 
cuspid and bicuspid teeth, and an archwire is inserted into a slot of each bracket. The 
archwire forms a track to guide movement of the teeth to orthodontically correct locations. 
End sections of the archwires are typically captured in tiny appliances known as buccal 
25 tubes that are fixed to the patient's molar teeth. 

Many types of orthodontic brackets have archwire slots that are open on one side 
for insertion of the archwire, and bounded on remaining sides by a central body of the 
bracket, by tiewings or by other structure. Brackets that are intended to be bonded to the 
patient's front tooth surfaces often have archwire slots that are open either on a buccolabial 
30 side (i.e., a side facing the patient's cheeks or lips) or an occlusal side (i.e., a side facing 
the outer tips of the teeth) of the archwire slot. Some brackets, however, are intended to 
be fixed to the lingual side of the patient's teeth (i.e., the side of the teeth facing the 
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patient's tongue) and in that instance typically have an archwire slot that is open on a 
lingual side or on an occlusal side. 

Many orthodontists use ligatures to connect the archwire to the brackets and to 
urge the archwire into an orientation of seating engagement in the archwire slot. One type 
of commercially available orthodontic ligature is a small, elastomeric O-ring. Orthodontic 
O-rings are installed by stretching the O-ring around small wings (known as "tiewings") 
that are connected to the bracket body on the gingival side (i.e., the side facing the 
patient's gingiva or gums) and on the occlusal side of the archwire slot. Once installed, the 
O-ring ligature extends around the tiewings as well as over the labial side of the archwire 
and urges the archwire toward a lingual wall of the archwire slot. 

Metal ligatures, such as ligatures made of stainless steel, are also used to retain 
archwires in archwire slots of brackets. Metal ligatures are typically made of a short 
section of initially straight wire. During installation, the wire ligature is hooked around 
the tiewings and extended over the labial side of the archwire, and end sections of the 
ligature are then twisted together to form a loop to retain the ligature in place. 

Unfortunately, some orthodontists are not entirely satisfied with elastomeric and 
metal ligatures. Such ligatures are somewhat time-consuming to install, both during initial 
installation and also during reinstallation whenever replacement of the archwire or 
ligatures is desired. As can be appreciated, a savings in the amount of time needed for 
ligation can help to reduce the total time that the practitioner must spend with the patient 
and consequently aid in reducing the overall costs of orthodontic treatment. 

Other disadvantages are also associated with elastomeric and metal ligatures. For 
example, there have been reports that certain polyurethane elastomeric ligatures have 
exhibited deformation and force decay during the course of treatment. In some instances, 
elastomeric ligatures are stained by food and beverages consumed by the patient and 
become somewhat unsightly. Metal ligatures often have sharp ends that may retain plaque 
and food debris and also may increase the risk of infection. 

In an effort to overcome the problems associated with conventional ligatures, a 
variety of orthodontic brackets have been proposed having various types of latches for 
coupling the archwire to the bracket. Such brackets are also known asself-ligating 
brackets. The latch comprises a clip, spring member, cover, shutter, bail or other structure 
that is connected to the bracket body for retaining an archwire in the archwire slot. 
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Examples of self-ligatmg orthodontic brackets having generally U-shaped ligating 
latch clips are described in U.S. Patent Nos. 3,772,787, 4,248,588 and 4,492,573. In 
general, the clip of such brackets is slidably mounted on the bracket body, and a dental 
explorer or other small-tipped dental tool is used to move the clip relative to the body 
when needed in order to open or close the archwire slot. A self-ligating bracket known as 
the "Speed" brand bracket also has a movable, generally U-shaped clip for ligating the 

archwire to the bracket. 

Other types of self-ligating brackets have latches that resemble swinging shutters 
or closures that pivotally move between a slot-open and a slot-closed position. For 
example, U.S. Patent No. 4,712,999 has a rotatable cover plate that is pivotally connected 
at one end to a tiewing of the bracket along one side of the slot, and is releasably 
engagable at the other end with a tiewing that is located along the opposite side of the 
archwire slot. Other orthodontic brackets with swinging latches are described in U.S. 
Patent Nos. 4,103,423, 5,516,284 and 5,685,711. 

U.S. Patent Nos. 4,371,337 and 4,559,012 describe self-ligating orthodontic 
brackets having latches that rotate about the longitudinal axis of the archwire slot. The 
latch of these references has a somewhat cylindrical shape and is rotatably received in a 
mating, cylindrical channel, and an outwardly extending arm is provided to assist in 
rotatably moving the latch between a slot-open and a slot-closed position. 

A self-ligating orthodontic bracket that is described in U.S. Patent No. 5,71 1,666 
has a ligating latch that comprises a flexible flat spring member. One end of the spring 
member is fixed to the bracket body on one side of the archwire slot, and the opposite end 
of the spring member has notches that releasably engage latch sears or catches when the 
spring member is moved to a slot-closed position. To open the slot, the notches are 
disengaged from the catches and the spring member is bent to an orientation sufficient to 
enable the archwire to be removed from the archwire slot. 

Other types of self-ligating orthodontic brackets have latches that comprise 
essentially flat plates that are slidable between a slot-open and a slot-closed position. 
Examples of such construction are shown in U.S. Patent Nos. 5,094,614, 5,322,435 and 
5,613,850. In general, the sliding latches described in those references move in upright 
channels that are located buccolabially of the archwire slot. 
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Another type of self-ligating bracket that has been proposed in the past has a latch 
that is made of a section of wire material that functions similar to a bail. The orthodontic 
brackets described in U.S. Patent Nos. 4,149,314, 4,725,229 and 5,269,681 have wire-like 
latches that swing between a slot-closed position and a slot-open position. The 
5 orthodontic bracket described in U.S. Patent No. 4,260,375 has a wire latch that is slidable 
between a slot-open and a slot-closed position. 

Many of the self-ligating brackets described above as well as commercially- 
available self-ligating brackets have structure that is intended to prevent unintentional 
movement of the latch. It is undesirable, for example, for the latch to accidentally move to 
1 0 a slot-open position during the course of treatment since the archwire may disengage the 
bracket once the slot has been opened. Once the archwire has separated from the bracket, 
control over movement of the associated tooth is temporarily lost. In such instances, the 
patient must return to the orthodontist's office so that the wire can be re-inserted in the 
archwire slot in order to resume treatment. 
15 11 is also often desired to restrain movement of the latch in an opposite direction in 

some manner so that the latch does not unintentionally detach from the body of the bracket 
when the latch is opened. For example, the orthodontist may move the latch of each 
bracket to a slot-open position during the course of treatment in order to replace the 
archwire with an archwire having different characteristics. If the latch becomes separated 
20 from the bracket body during such procedures, the practitioner must interrupt the 
procedure to retrieve the latch and replace it on the bracket body. 

Many practitioners prefer self-ligating orthodontic brackets over brackets that are 
not self-ligating because the need to ligate each bracket with an initially separate 
elastomeric O-ring or a metal ligature wire can be avoided. However, conventional self- 
25 ligating orthodontic brackets are not entirely satisfactory because of the lack of optimal 

control over movement of the underlying teeth. During the course of treatment, it may be 
necessary to shift each tooth relative to adjacent teeth in order to provide an aesthetically 
pleasing result at the conclusion of treatment. Precise control over movement of the teeth 
is desirable so that each tooth can be shifted as needed to its exact, intended orientation 
30 and in proper orthodontic relation relative to other teeth in the oral cavity. 

In general, there are three types of tooth movement that are important to 
orthodontic practitioners. Tipping movement is one such type of movement, and may be 
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defined as pivotal movement ofthe long axis of a tooth in a mesial-distal direction. 
Another movement is torque movement, and can be defined as pivotal movement ofthe 
long axis of a tooth in a buccal-Ungual direction. The third type of tooth movement is 
rotational movement, and can be defined as rotational movement of a tooth about its long 
5 axis. 

An orthodontic bracket offering superior control over movement of teeth during 
the course of orthodontic treatment is described in U.S. Patent No. 4,531, 91 1. While the 
commercial embodiments of the inventions described in U.S. Patent No. 4,53 1 ,91 1 have 
been commercially successful and received widespread acclaim, such brackets are not 
1 0 self-ligating and as a consequence do not provide the advantages ofthe self-ligating 

bracks described above. U.S. Patent No. 5,857,850 describes a self-ligating bracket that 
incorporates concepts of U.S. Patent No. 4,531,91 1 , but also is not entirely satisfactory. 



15 



20 



25 



30 



Summary of the Invention 

The present invention is directed to a self-ligating orthodontic bracket having a 
latch that provides superior control over movement of the underlying tooth. In brief, the 
bracket has a movable latch that extends along archwire relief areas or pockets when 
closed. Additionally, one or more flanges extend over a portion ofthe latch in regions 
along the archwire relief areas and are positioned to help ensure that the latch does not 
move outwardly in a buccolabial direction when closed. 

In more detail, the present invention is directed in one aspect toward an 
orthodontic bracket that comprises a base, a body extending from the base and an archwire 
slot extending along the body. The archwire slot includes a mesial end section, a distal 
end section and an intermediate section between the mesial end section and the distal end 
section. The mesial end section and the distal end section each include an archwire relief 
area having a greater occlusal-gingival width than the occlusal-gingival width ofthe 
intermediate section. The bracket also includes a latch that is movable relative to the 
body. The latch is movable to a slot-open position to enable insertion or removal of an 
archwire. The latch is also movable to a slot-closed position in order to retain the archwire 
in the archwire slot. At least one flange is connected to the body and extends in a mesial- 
distal direction along at least a portion ofthe mesial end section and the distal end section 
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and also extends over a portion of the latch in buccolabial relation to the latch when the 
latch is in the slot-closed position. 

Another aspect of the invention is also directed toward an orthodontic bracket that 
comprises a base, a body extending from the base and an archwire slot extending along the 
body. The archwire slot includes a mesial end section, a distal end section and an 
intermediate section between the mesial end section and the distal end section. In this 
aspect, the mesial end section and the distal end section each include an archwire relief 
area having a greater labial-lingual depth than the labial-lingual depth of the intermediate 
section. The bracket also includes a latch that is movable relative to the body. The latch 
is movable to a slot-open position to enable insertion or removal of an archwire. The latch 
is also movable to a slot-closed position in order to retain the archwire in the archwire slot. 
At least one flange is connected to the body and extends in a mesial-distal direction along 
at least a portion of the mesial end section and the distal end section, and also extends over 
a portion of the latch in buccolabial relation to the latch when the latch is in the slot-closed 
position. 

The archwire relief areas as described above provide enhanced control over 
rotational, tipping and torquing movements of the underlying teeth. Additionally, the 
flange or flanges help secure the latch when the latch is in the closed position. In 
instances where the teeth are severely malpositioned and the archwire exerts substantial 
force on the bracket, the flange or flanges help limit outward movement of the latch so that 
the latch is not unduly deformed and/or unintentionally shifted to a slot-open position. 

An additional aspect of the invention is also directed toward an orthodontic bracket 
that includes a base and a body extending from the base. The bracket includes an archwire 
slot extending along the body in a generally mesial-distal direction. A pair of elongated 
cavities extend along at least a portion of the archwire slot and are located buccolabially of 
the archwire slot. One of the cavities extends along an occlusal side of the archwire slot 
and the other cavity extends along a gingival side of the archwire slot. The bracket also 
includes a latch that is received in the cavities for retaining an archwire in the archwire 
slot. 

Further details of the invention are defined in the features of the claims. 
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Rrief Descript ion of the Drawings 

Fig. 1 is a front elevational view of a self-ligating orthodontic bracket constructed 
in accordance with one embodiment of the present invention, wherein a sliding latch of the 
5 bracket is shown in a slot-closed position; 

Fig. 2 is a perspective view of the bracket shown in Fig. 1, except that the latch has 
been removed from a bracket body for purposes of illustration; 

Fig. 3 is a side elevational view of the bracket illustrated in Fig. 1 ; 
Fie 4 is a side cross-sectional view of the bracket shown in Fig. 1 and taken along 
] 0 lines 4-4 of Fig. 1 , except that the latch has been moved to a slot-open position; 

Fig. 5 is a perspective, exploded view somewhat similar to Fig. 2 but showing an 
orthodontic bracket according to another embodiment of the invention; 

Fig. 6 is a perspective view of an orthodontic bracket according to yet another 
embodiment of the invention; 
15 Fig. 7 is an end elevational view of the bracket depicted in Fig. 6; 

Fig. 8 is a perspective view of a latch alone of the bracket shown in Figs. 6 and 7; 
Fig. 9 is a view somewhat similar to Fig. 6 but in accordance with still another 
embodiment of the invention; and 

Fig. 10 is a view somewhat similar to Fig. 6 but showing an orthodontic bracket 
20 according to a further embodiment of the invention. 

Retailed Description of the. Preferre d F.mhodiments 

An orthodontic bracket 10 according to one embodiment of the invention is shown 
25 in Figs. 1-4. The bracket 1 0 includes a base 1 2 that is adapted for direct bonding to a 

surface of the tooth. The base 12 is shown only in Fig. 2 and preferably has a compound 
contour that matches the convex shape of the tooth. Optionally, the base 12 is provided 
with grooves, undercuts, wire mesh, particulates, adhesive-promoting coatings or any 
combination thereof in order to enhance bonding of the bracket 10 to a tooth. 
30 The bracket 1 0 also includes a body 1 4 that extends outwardly from the base 12. 

The body 14 can be integral with or initially separate from the base 12. A pair of spaced 
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apart occlusal tiewings 16 and a pair of spaced apart gingival tiewings 18 are integrally 
connected to the body 14. 

An archwire slot 20 extends generally in a mesial-distal direction along the body 
14. The archwire slot 20 includes a mesial end section 22, a distal end section 24 and an 
5 intermediate section 26 located between the mesial end section 22 and the distal end 

section 24. The intermediate section 26 has a rectangular configuration in side view as 
can be observed, for example, by reference to Figs. 3 and 4 and preferably has dimensions 
that are suitable for matingly receiving an archwire having a matching, rectangular cross- 
sectional configuration. 
1 0 Each of the archwire slot end sections 22, 24 presents a curved cutout or pocket 

that provides an archwire relief area. More specifically, each of the end sections 22, 24 
has a width in an occlusal-gingival direction that is greater than the occlusal-gingival 
width of the intermediate archwire slot section 26. Additionally, each of the archwire slot 
end sections 22, 24 preferably has a labial-lingual depth that is greater than the labial- 
1 5 lingual depth of the intermediate archwire slot section 26. 

The bracket 10 also includes a latch 28 that is movable relative to the body 14. In 
this embodiment, the latch 28 comprises a generally U-shaped, resilient spring clip having 
a central, occlusal recurve portion 30 as can be best appreciated by reference to Fig. 4. 
The latch 28 also includes a labial section 32 and a lingual section 34 which optionally has 
20 a length that is longer than the length of the labial section 32. 

The body 12 also includes a rectangular channel 36 that extends in a generally 
occlusal-gingival direction. The channel 36 is located lingually of the archwire slot 20, 
and the lingual section 34 of the latch 28 is received in the channel 36. Although not 
shown in the drawings, in embodiments of the invention where the base 12 is initially 
25 separate from the body 14, the channel 36 is optionally located on a lingual wall of the 

body 14 to facilitate manufacture by a molding process, a milling process- or the like, and 
the lingual side of the channel 36 is subsequently enclosed by the base 12 once the base 12 
is connected to the body 14. 

The latch 28 is movable relative to the body 14 in a generally occlusal-gingival 
30 direction. In Figs. 1 and 3, the latch 28 is shown in a slot-closed position wherein the 
labial section 32 of the latch 28 extends over the archwire slot 20 and defines a 
buccolabial side of the latter. 
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Fig. 4 is an illustration of the latch 28 when moved to a slot-open position as might 
be used to permit insertion or removal of an archwire from the archwire slot 20. When the 
latch 28 is moved to the slot-open position, the labial section 32 of the latch 28 flexes 
outwardly and comes to rest upon a labial-facing surface of the occlusal tiewings 1 6. 

The lingual section 34 of the latch 28 has a labially extending protrusion 38 that is 
optionally provided by punching or deforming a middle, gingival region of the lingual 
section 34. When the latch 28 is moved to the slot-open position, the protrusion 38 
engages a shoulder in the channel 36 as shown in Fig. 4. The shoulder functions as a stop 
to limit further movement of the latch 28 in an occlusal direction. As such, the protrusion 
38 substantially prevents the latch 28 from unintentionally separating from the body 14. 

An elongated flange 40 is integrally connected to the body 14 and extends in a 
generally mesial-distal direction along the length of the archwire slot 20. Preferably, the 
flange 40 extends from a mesial side to a distal side of the bracket body 14 in continuous 
relation. However, the flange 40 could also be replaced with two, three or more flanges or 
protrusions that are separate and spaced apart from each other. 

An elongated cavity 42 extends along a lingual side of the flange 40. The cavity 
42 receives an outer gingival edge portion of the labial latch section 32 when the latch 28 
is in the slot-closed position. Consequently, the flange 40 extends over a portion of the 
latch 28 in buccolabial relation to the latch 28 when the latter is in its slot-closed position. 

The cavity 42 and the flange 40 serve as a stop to limit outward, buccolabial 
movement of the labial latch section 32 when the latch 28 is closed. Advantageously, the 
flange 40 extends along the mesial archwire slot end section 22 and the distal archwire slot 
end section 24 in order to substantially preclude bending or outward movement of the 
labial latch section 32 in areas next to the mesial or distal side of the bracket body 14. 

For example, if the bracket 10 is bonded to a maloccluded tooth that is initially 
located a substantial distance in a lingual direction from adjacent teeth, an archwire that is 
received in the archwire slot 20 may, at least initially, place a substantial force in a labial 
direction on the labial latch section 32. The force on the labial latch section 32 in that 
instance might be greatest adjacent the mesial and distal sides of the bracket body 14. 
However, since the flange 40 extends across the gingival edge portion of the labial latch 
section 32 from its distal side and to its mesial side, the gingival edge portion of the latch 
28 remains captured in the cavity 42 and does not unduly deform or bend, even in areas 
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adjacent the mesial and distal sides of the bracket body 14. Such construction is an 
advantage in that the bracket 10 can be subjected to somewhat greater forces by an 
archwire during initial stages of treatment than would otherwise be possible. 

If desired, the latch 28 may be removed from the body 14 during the course of 
5 treatment without detaching the bracket 1 0 from the underlying tooth. To remove the 

latch 28 from the body 14, the practitioner may insert a dental explorer or other fine-tipped 
dental instrument in the channel 36 and press the lingual latch section 34 in a lingual 
direction a distance sufficient to enable the protrusion 38 to clear the shoulder of the 
channel 36. The latch 28 can then be removed from the body 14 by moving the latch 28 in 
10 an occlusal direction. If desired, the bracket 1 0 can be used without the latch 28 in a 

manner similar to a conventional twin tiewing or single tiewing bracket, and conventional 
O-ring elastomeric ligatures or wire ligatures can be used in conjunction with the occlusal 
and gingival tiewings 16, 18 in order to ligate an archwire in the archwire slot 20. 

During the course of treatment, the intermediate section 26 provides a precision 
1 5 active archwire slot constructed in accordance with edgewise orthodontic therapy 

techniques. Preferably, the archwire selected for edgewise therapy fits snugly in the 
archwire slot 20 in mating relation. The intermediate archwire slot section 26 allows the 
practitioner to control tipping, torque and rotational movements of the bracket 10 and 
consequently control corresponding movements of the underlying tooth as may be desired. 
20 The archwire relief areas provided by the mesial and distal archwire slot end 

sections 22, 24 present inactive archwire reaction regions so long as the archwire does not 
flex sufficiently to engage the labial latch section 32 or the wall portions defining the end 
sections 22, 24. Consequently, the archwire relief areas provided by the mesial and distal 
archwire slot end sections 22, 24 effectively increase the interbracket width by preventing 
25 archwire interference in order to increase the available active length of the archwire 
between adjacent brackets. 

The bracket body 14 may be made of any suitable material, such as metal, plastic 
or ceramic. Suitable metallic materials include series 300 stainless steels. The latch 28 is 
preferably made of a resilient metal or metallic alloy such as series 300 stainless steel. 
30 Optionally, the latch 28 may be made of a shape memory, superelastic alloy such as nitinol 
or beta titanium. 
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An orthodontic bracket 10a according to another embodiment of the invention is 
illustrated in Fig. 5. The bracket 10a is identical to the bracket 1 0 described above, except 
that the single flange 40 in Figs. 1-4 has been replaced by two discrete, spaced apart 
flanges 39a, 41a in Fig. 5. The flange 39a is adjacent a mesial archwire slot end section 
5 22a and the flange 4 1 a is adjacent a distal archwire slot end section 24a. 

A cavity 42a is presented beneath each of the flanges 39a, 41a. Each cavit y 42a 
receives part of the gingival edge portion of a labial latch section 32a. The flanges 39a, 
41a and the cavities 42a function in a manner similar to the function of the flange 40 and 
the cavity 42 described above. Remaining aspects of the bracket 10a are identical to the 

1 0 bracket 1 0 as set out above. 

An orthodontic bracket 1 0b according to another embodiment of the invention is 
illustrated in Figs. 6-8. The bracket 10b includes a body 14b and a base that is adapted to 
securely connect the body 14b to a tooth. The base is not shown in the drawings but is 
preferably identical or similar to the base 12 described above. 
15 The bracket 10b includes a pair of occlusal tiewings 16b and a pair of gingival 

tiewings 18b. The bracket 10b also includes an archwire slot 20b having a mesial end 
section 22b, a distal end section 24b and an intermediate section 26b located between the 
mesial and distal end sections 22b, 24b. The archwire slot 20b (including the sections 
22b, 24b, 26b) is preferably identical to the archwire slot 20 as described above. 
20 The bracket 1 0b also includes a latch 28b that, in this embodiment, comprises a 

section of wire that has been formed or bent to present a loop. The latch 28b includes an 
occlusal section 29b that extends along the occlusal tiewings 16b and a gingival section 
31b that extends along the gingival tiewmgs 18b. The occlusal section 29b and the 
gingival section 31b preferably extend in parallel relationship to each other. 

The latch 28b also includes a mesial section 33b and a distal section 3 5b, both of 
which are curved outwardly in a buccolabially direction. The outwardly curved mesial 
and distal sections 33b, 35b have a shape sufficient to pass over a buccolabial side of an 
archwire 37b (shown in Fig. 7 only) when the archwire 37b is received in the archwire slot 
20b. As shown in Fig. 8, the latch 28b is an open loop in that the gingival latch section 
30 3 1 b is not closed or continuous and presents two legs that are spaced apart from each 
other. 



25 
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The bracket 10b has a gingival flange 40b that extends over a buccolabia! side of a 
gingival cavity 42b. The bracket 10b also has an occlusal flange 44b that extends over a 
buccolabial side of an occlusal cavity 46b. Preferably, the flanges 40b, 44b and the 
cavities 42b, 46b extend along the entire mesial-distal extent of the archwire slot 20b 
including the sections 22b, 24b, 26b, although other constructions are also possible. 

As illustrated in Fig. 6, the mesial latch section 33b preferably extends past the 
mesial side of the bracket body 14b in a mesial direction, and the distal latch section 35b 
preferably extends past the distal side of the bracket body 14b in a distal direction. Such 
construction is an advantage, in that enhanced control over rotational movements of the 
associated tooth is provided. As an alternative, however, the mesial section 33b and/or the 
distal section 35b could be located inwardly of the mesial and distal sides of the bracket 
body 14b. 

Optionally, one of the flanges 40b, 44b is staked so that the latch 28b is captured in 
the underlying cavity. For example, the occlusal flange 44b may be pressed in a lingual 
direction in order to capture the occlusal section 29b of the latch 28b in the occlusal cavity 
46b. In that embodiment, the occlusal flange 44b is preferably crimped or staked along 
the intermediate archwire section 26b at the locations designated 48b in Fig. 6. The 
staking is controlled so that the occlusal latch section 29b is non-releasably retained in the 
occlusal cavity 46b, but is not fixed relative to the body 14b in the occlusal cavity 46b. As 
a result, the latch 28b is free to pivot about the longitudinal axis of the occlusal latch 
section 29b when desired. 

Figs. 6 and 7 illustrate the latch 28b in a slot-closed position wherein the archwire 
37b is retained in the archwire slot 20b. The latch 28b is also movable to a slot-open 
position when desired by releasing the gingival latch section 3 lb from the cavity 42b. To 
release the gingival latch section 31b from the cavity 42b, the latch 28b is moved along the 
cavities 42b, 46b in a mesial or distal direction until one of the two disconnected legs of 
the gingival section 31b is clear of the cavity 42b. Next, that leg is lifted in a buccolabial 
direction until it is past the labial face of the bracket body 14b in a labial direction and the 
latch 28b is then moved in an opposite (i.e., in a mesial or distal) direction while the lifted 
leg of the gingival section 31b slides across the labial face of the bracket body 14b. The 
iatch 28b continues to be moved in that direction until the remaining leg of the gingival 
section 31b clears the cavity 42b, whereupon that leg is also lifted tabially of the labial 
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face of the bracket body 1 4b. At that time, the gingival latch section 31b is free of the 
Gingival cavity 42b and the latch 28b pivots in the cavity 46b about the longitudinal axis 
If the occlusal latch section 29b to open the slot. The latch 28b may be moved to a slot- 
closed position when desired by reversing the sequence of those steps. 
5 Preferably, the latch 28b is shdable along the cavities 42b, 46b in a mesial or distal 

direction to any one of a number of self-retained positions in use as chosen by the 
practitioner. Such sliding movement enables the latch 28b to be moved to an off-center 
position and vary the moment am, presented by the latch 28b. As a result, a choice of 
enhanced rotational control over movement of the underlying tooth is provided. 
! o The latch 28b is preferably made from a shaped section of heat treated wire. 

Preferably, the wire may be made of a shape memory alloy such as nitinol or beta 
titanium. An example of a suitable wire diameter is 0.008 in. (0.4 mm). 

The embodiment of the invention illustrated in Figs. 6-8 is an advantage in that 
contact of the latch 28b with the archwire is minimal, resulting in a relatively low 
15 coefficient of friction between the bracket 10b and the archwire 37b. It is theorized .that 

such a low coefficient of friction may facilitate sliding movement of the bracket 10b along 
the archwire 37b and as a consequence reduce the overall time needed to complete the 

orthodontic treatment program. 

Fio 9 is an illustration of an orthodontic bracket 10c according to another 
20 embodiment of the invention Except as described below, the bracket 10c is essentially the 
same as the orthodontic bracket 10b discussed above and illustrated in Figs. 6-8. 

The bracket 1 0c includes a bracket body 1 4c having a notch 50c located between 
gingival tiewings 18c and adjacent a buccolabial face of the bracket body 14c. The notch 
50c enables the practitioner to insert a fine-tipped hand instrument such as a dental 
,5 explorer or probe on a gingival side of a wire latch 28c. The hand instrument is used to 

uroe a gingival latch section 31c of the latch 28c in an occlusal direction in order to clear a 
enngival cavity 42c. Once the gingival latch section 31c is free of the gingival cavity 42c, 
the latch 28c may be pivoted about the longitudinal axis of an occlusal latch section 29c in 
order to move the latch 28c to a slot-open position. 
30 To move the latch 28c to a slot-closed position, the latch 28c is pivoted in an 

opposite direction and the hand instrument is then used to deflect the gingival latch section 
31c in an occlusal direction in order to enable the latch 28c to pivot to a fully closed 
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position. Once the latch 28c is in a slot-closed position, the gingival latch section 31c is 
released and the inherent bias of the gingival latch section 31c causes the latter to spring 
back into the gingival cavity 42c in order to thereafter retain the latch 28c in the slot- 
closed position. Optionally, the practitioner's fingers may be used instead of a hand 
5 instrument in order to close the latch 28c and snap the gingival latch section 3 1 c into the 
gingival cavity 42c. 

In the embodiment shown in Fig. 9, the gingival latch section 3 lc is optionally 
closed as shown in the drawing so that a continuous loop is presented. Ends of the loop 
could be closed by any one of a number of suitable techniques, such as by a brazing or a 
1 0 welding operation. As an alternative, however, the gingival latch section 31c could be 

discontinuous and present two spaced-apart legs similar to the embodiment shown in Fig. 
8. 

A self-ligating orthodontic bracket lOd constructed in accordance with another 
embodiment of the invention is illustrated in Fig. 10. The bracket lOd is essentially the 
1 5 same as the bracket 1 Ob described above, except for the aspects set out in the following 
paragraphs. 

The bracket lOd includes a latch 28d having an occlusal section 29d and a gingival 
section 3 Id. The gingival section 3 Id has two legs, each of which are bent in a curve to 
present a small hook or eyelet. The eyelets present a convenient opening for insertion of a 

20 fine-tipped hand instrument such as a dental explorer or probe. 

The latch 28d is movable to a slot-open position in a manner similar to movement 
of the latch 28c described in connection with the bracket 10c shown in Fig. 9. However, a 
notch (such as notch 50c) need not be provided. Instead, the hand instrument is placed 
within the opening of the eyelets, which then function as a convenient handle for lifting 

25 each leg of the gingival latch section 3 Id from the gingival cavity 42d. Once each leg has 
been released from the gingival cavity 42d, the latch 28d is pivoted about the longitudinal 
axis of the occlusal latch section 29d in order to move the latch 28d to a slot-open 
position. 

The latch 28d may be closed when desired by pivoting the latch 28d in an opposite 
30 direction and guiding the legs of the gingival latch section 3 Id into the gingival cavity 
42d. Advantageously, the curved eyelets present a convenient, enlarged location for 
contact with the practitioner's finger so that the finger may be used to guide the legs of the 
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gingival latch section 3 Id into the gingival cavity 42d. As an alternative, however, the 
hand instrument as described earlier can also be used in order to move the gingival latch 
section 13d into the gingival cavity 42d. 

Many other variations of the invention are also possible. For example, the latch of 
5 Figs. 6-10 could comprise a bail having a configuration other than the configuration 

shown in the drawings. Moreover, the latch in any of the embodiments could be a sliding 
plate or a pivotal cover having mesial and distal sections that extends over mesial and 
distal archwire relief areas and are adjacent one or more flanges to prevent undue or 
unintended outward movement in a buccolabial direction. As a consequence, the 
1 0 invention should not be deemed limited to the specific, presently preferred embodiments 
that are set out above in detail, but instead only by a fair scope of the claims that follow 
along with their equivalents. 
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Claims: 

1 . An orthodontic bracket comprising: 
a base; 

5 a body extending from the base; 

an archwire slot extending along the body, the archwire slot including a mesial end 
section, a distal end section and an intermediate section between the mesial end section 
and the distal end section, and wherein each of the mesial end section and the distal end 
section includes an archwire relief area having a greater occlusal-gingival width than the 
1 0 occlusal-gingival width of the intermediate section; 

a latch movable relative to the body, the latch being movable to a slot-open 
position to enable insertion or removal of an archwire, the latch also being movable to a 
slot-closed position in order to retain the archwire in the archwire slot; and 

at least one flange connected to the body and extending in a mesial-distal direction 
15 along at least a portion of each of the mesial end section and the distal end section, 

wherein the at least one flange extends over a portion of the latch in buccolabial relation to 
the latch when the latch is in the slot-closed position. 

2. An orthodontic bracket according to claim 1 wherein the bracket includes two 
20 flanges, one of which extends along at least a portion of the mesial end section of the 

archwire slot and the other of which extends along at least a portion of the distal end 
section of the archwire slot. 

3. An orthodontic bracket according to claim 2 and including a third flange that 
25 extends along at least a portion of the intermediate section. 

4. An orthodontic bracket according to claim 3 wherein the third flange is integrally 
connected to the first flange and to the second flange. 

30 5. An orthodontic bracket according to claim 1 wherein the at least one flange has a 
length in a mesial-distal direction that is at least as great as the length of adjacent portions 
of the latch when the latch is in a slot-closed position. 
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6. Aii orthodontic bracket according to claim 1 wherein the latch moves in a curved 
arc relative lo the body. 

7. An orthodontic bracket according to claim 1 wherein the latch moves along a 
generally straight path relative to the body. 



8. 

of wire. 



An orthodontic bracket according to claim 1 wherein the latch comprises a section 



9. An orthodontic bracket according to claim 8 wherein the wire has a loop-shaped 
configuration. 

1 0. An orthodontic bracket according to claim 9 wherein the latch includes a gingival 
1 5 portion and occlusal portion, and wherein the latch is disconnected from the body by 

shifting at least one of the gingival portion and the occlusal portion toward the other. 

11. An orthodontic bracket according to claim 1 wherein the bracket body includes a 
mesial side and a distal side, and wherein the latch extends past the mesial side in a mesial 

20 direction and also extends past the distal side in a distal direction. 

12. An orthodontic bracket according to claim 1 wherein the latch is movable relative 
to the body in a generally mesial-distal direction. 

25 13. An orthodontic bracket according to claim 1 wherein the latch has a generally U- 
shaped configuration and moves relative to the body in a generally gingival-occlusal 
direction. 

1 4. An orthodontic bracket according to claim 1 3 wherein the latch is resilient. 

30 



- 17- 



NSDOCID: <WO 0O57809A1_l_> 



WO 00/57809 



1>CT7US99/16945 



15. An orthodontic bracket according to claim 1 3 wherein the body includes a channel 
extending in a generally gingival-occlusal direction, and wherein the latch has a lingual 
section that is received in the channel. 

1 6. An orthodontic bracket according to claim 1 wherein the bracket includes two 
flanges, one of which extends along at least a portion of the mesial end section and the 
other of which extends along a portion of the distal end section, and wherein a space is 
presented between the two flanges. 

1 7. An orthodontic bracket comprising: 
a base; 

a body extending from the base; 

an archwire slot extending along the body, the archwire slot including a mesial end 
section, a distal end section and an intermediate section between the mesial end section 
and the distal end section, and wherein each of the mesial end section and the distal end 
section includes an archwire relief area having a greater labial-lingual depth than the 
labial-lingual depth of the intermediate section; 

a latch movable relative to the body, the latch being movable to a slot-open 
position to enable insertion or removal of an archwire, the latch also being movable to a 
slot-closed position in order to retain the archwire in the archwire slot; and 

at least one flange connected to the body and extending in a mesial-distal direction 
along at least a portion of each of the mesial end section and the distal end section, 
wherein the at least one flange extends over a portion of the latch in buccolabial relation to 
the latch when the latch is in the slot-closed position. 

1 8. An orthodontic bracket according to claim 1 7 wherein the bracket includes two 
flanges, one of which extends along at least a portion of the mesial end section of the 
archwire slot and the other of which extends along at least a portion of the distal end 
section of the archwire slot. 

1 9. An orthodontic bracket according to claim 1 8 and including a third flange that 
extends along at least a portion of the intermediate section. 
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20. An orthodontic bracket according to claim 19 wherein the third flange is integrally 
connected to the first flange and to the second flange. 

21 An orthodontic bracket according to claim 1 7 wherein the at least one flange has a 
length in a mesial-distal direction that is at least as great as the length of adjacent portions 
of the latch when the latch is in a slot-closed position. 

22. An orthodontic bracket according to claim 1 7 wherein the latch moves in a curved 
arc relative to the body. 

23. An orthodontic bracket according to claim 1 7 wherein the latch moves along a 
generally straight path relative to the body. 

24. An orthodontic bracket according to claim 1 7 wherein the latch comprises a 
section of wire. 

25 . An orthodontic bracket according to claim 24 wherein the wire has a loop-shaped 
configuration. 

26 . An orthodontic bracket according to claim 25 wherein the latch includes a gingival 
portion and occlusal portion, and wherein the latch is disconnected from the body by 
shifting at least one of the gingival portion and the occlusal portion toward the other. 

27 . An orthodontic bracket according to claim 1 7 wherein the bracket body includes a 
mesial side and a distal side, and wherein the latch extends past the mesial side in a mesial 
direction and also extends past the distal side in a distal direction. 

28. An orthodontic bracket according to claim 24 wherein the latch is movable relative 
to the body in a generally mesial-distal direction. 
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29. An orthodontic bracket according to claim 1 7 wherein the latch has a generally U- 
shaped configuration and moves relative to the body in a generally gingival-occlusal 
direction. 

30. An orthodontic bracket according to claim 29 wherein the latch is resilient. 

31. An orthodontic bracket according to claim 29 wherein the body includes a channel 
extending in a generally gingival-occlusal direction, and wherein the latch has a lingual 
section that is received in the channel. 

32. An orthodontic bracket according to claim 1 7 wherein the bracket includes two 
flanges, one of which extends along at least a portion of the mesial end section and the 
other of which extends along a portion of the distal end section, and wherein a space is 
presented between the two flanges. 

33. An orthodontic bracket comprising: 
a base; 

a body extending from the base; 

an archwire slot extending along the body in a generally mesial-distal direction; 

a pair of elongated cavities extending along at least a portion of the archwire slot 
and located buccolabially of the archwire slot, one of the cavities extending along an 
occlusal side of the archwire slot and the other of the cavities extending along a gingival 
side of the archwire slot; and 

a latch received in the cavities for retaining an archwire in the archwire slot. 

34. An orthodontic bracket according to claim 33 wherein the cavities extend in 
generally parallel relationship to each other from one side of the bracket to another. 

35. An orthodontic bracket according to claim 33 wherein the latch comprises a 
section of wire. 
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36. An orthodontic bracket according to claim 35 wherein the wire has a loop-shaped 
configuration. 

37. An orthodontic bracket according to claim 33 wherein the latch has a gingival 

5 portion and an occlusal portion, and wherein the latch is disconnected from the body by 
shifting at least one of the gingival portion and the occlusal portion toward the other. 

38. An orthodontic bracket according to claim 33 wherein the bracket body includes a 
mesial side and a distal side, and wherein the latch extends past the mesial side in a mesial 

1 0 direction and also extends past the distal side in a distal direction. 

39. An orthodontic bracket according to claim 33 wherein the latch is movable 
relative to the body in a generally mesial-distal direction. 

1 5 40. An orthodontic bracket according to claim 33 wherein the latch is non-releasably 
retained in one of the cavities and is releasably retained in the other cavity. 

41 . An orthodontic bracket according to claim 33 wherein the latch is movable in a 
curved arc relative to the body to a slot-open position to enable insertion or removal of an 

20 archwire from the archwire slot. 

42. An orthodontic bracket according to claim 33 wherein the latch comprises a 
section of wire, and wherein the wire includes an opposed pair of legs that are curved for 
reception of a hand instrument. 



25 
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43. An orthodontic bracket according to claim 33 wherein the latch comprises a 
section of wire, and wherein the body includes a notch extending from a buccolabial face 
of the body to one of the cavities in order to facilitate manipulation of the wire by a hand 
instrument. 
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